Long-term changes in basal ganglia function after a neurotoxic regimen of methamphetamine.
The abuse of psychostimulants, such as methamphetamine (METH), can cause long-lasting deficits in the dopamine (DA) innervation of the striatum. Although the consequences of large DA depletions on basal ganglia function have been well characterized, less is known about the alterations associated with smaller depletions, such as those produced by high doses of METH. The purpose of this study was to assess the long-term consequences of METH-induced DA depletion on basal ganglia function. Three weeks after rats were given multiple administrations of METH (5-10 mg/kg, four times at 2-h intervals), dose-related decreases in DA tissue content in striatum and tyrosine hydroxylase mRNA in the substantia nigra pars compacta were observed. In situ hybridization histochemistry revealed a selective decrease in preprotachykinin mRNA in striatum, predominantly at the highest dose of METH, and no change in striatal preprodynorphin, preproenkephalin, or neurotensin/neuromedin N mRNAs. Cytochrome oxidase activity was significantly elevated in the entopeduncular nucleus and substantia nigra pars reticulata of METH-treated rats, but not in the striatum, globus pallidus, or subthalamic nucleus, consistent with a selective decrease in striatonigral, but not striatopallidal, neuron function. Additionally, rats treated with a neurotoxic regimen of METH were impaired on a radial maze sequential learning task when tested 3 weeks following METH administration. These data indicate that exposure to a neurotoxic regimen of METH results in long-term changes in striatonigral, but not striatopallidal neuron function and, consequently, altered basal ganglia function.